We present a systematic method for calculating the quasi-particle transmission T and reflection R probabilities for the N[/S emitter-base tunneling junction and basecollector heterojunction in a superconducting base fiansistor. T and R were calculated from the first principles using the Bogoliubov equations. For the YBCO/n-InGaAs base-collector interface with a Schottky barier height of 70 meY it was found that T was greater than 0.5. This suggests that a combination of YBCO and n-InGaAs is suitable for use in the base-collector heterojunction of a superconducting base ffansistor. We also show the I-V curve for the NA/S tunneling junction.
reflection R probabilities for the N[/S emitter-base tunneling junction and basecollector heterojunction in a superconducting base fiansistor. T and R were calculated from the first principles using the Bogoliubov equations. For the YBCO/n-InGaAs base-collector interface with a Schottky barier height of 70 meY it was found that T was greater than 0.5. This suggests that a combination of YBCO and n-InGaAs is suitable for use in the base-collector heterojunction of a superconducting base ffansistor. We also show the I-V curve for the NA/S tunneling junction. In a previous paper2), we investigated the quasiparticle transport properties in the superconducting base layer using Monte-Carlo simulation.
However, in order to clarify the characteristics of this transistor, it is necessary to calculate the quasiparticle transmission and reflection probabiliries at the NA/S (or SA/S) and S/SE junction interface. Those probabilities were calculated for restricted potential barier cases3'4). In this paper, we present for the first time a systematic method for calculating the probabilities of quasi-particle s(N)ts T and R were calculated from the first principles using the Bogoliubov-de Genness) equationi of motion.
C ALCULATION PROCEDURE
In the BCS approximation, the excitations in a slperconducJor (guasi-particles) are described by the coupled Bogoliubov-de Gennes equations
Here, E denotes the quasi-particle energy, u( The T and R for the N[/S tunneling junction under biasing conditions are plotted in Fig. 3 , where ,A" shows the probability of Andreev reflection, " B '' the probability of ordinary reflection, '' C '' the probability of ordinary transmission without branch crossing, and "D" the probability of transmission with branch crossing. The transmission probabilities "C" and "D" rise at E=A. For low-energy quasi-particles (E-A), "C" is markedly different from the normal-electron transmission probability calculated by the 6). Andreev reflection probability "A" is also observed as well as the case of the N/S junctionT).
We also computed the I-V curves using the Fig. 4 . We found excess current generated by Andreev reflection and non-linear I-V characteristics, due to the finiteness of Us and L, in the high voltage (eV>2A) region.
(ii) S/SE heterojunction (base-collector) We worked out the quasi-particle transmission probability (corresponding to "C" in Fig. 3 ) from the superconducting to the semiconducting region across the Schottky barier (Fig. 5) , which was formed at the S/SE interface. The result is shown in Fig. 6 . For a YBCO/n-Ins.53Gaq.a7As basecollector interface with a Schottky barrier height of Uo=70 meV8), the transmission probability is greater than 0.5 for E>4, as shown in Fig. 6 We also took into consideration the effect of the image-force potential which lowers the Schottky barrier height Us. We adopted a "MacColl" typsr) potential barrier (solid-line in Fig. 6 
